MAJOR DISASTER TYPES

8.0070,

Research/service plan; An improved hurricane boundary layer
will be developed to study the response of the hurricane to
specified oceanic parameters such as surface temperature
and wave structure. The boundary layer model will include
about 10 layers and utilize exchange coefficients for heat,
moisture and momentum that vary with stability, wind shear,
and wave geometry. After development of a satisfactory
boundary layer model, a simple stratified two-layer ocean
model will be developed and allowed to interact with the
hurricane.

SUPPORTED BY    U.S. Dept. of Commerce - N.O.A.A.

8.0065, SEA-AIR INTERACTION LABORATORY OPERA-
TIONS

H.B. STEWART, U.S. Dept, of Commerce, Environ. Research
Laboratories, Boulder, Colorado 80302 (023822143)

Technical objective: Development of mathematical models of
the energy exchange processes between the ocean and at-
mosphere for improved understanding and prediction of
oceanic and atmospheric conditions,

Approach: A major effort involves direct investigation of the
diurnal and higher frequency energy exchanges as based on
the total heat budget of the ocean mixed layer. Instrumented
buoys will be monitored during a three week drift period in
the vicinity of Puerto Rico. Laboratory (wind/wave tank) stu-
dies will examine the interface processes, specifically very
near the surface. Development of instrumentation and field
studies of irnuliance levels within the ocean, and at and im-
mediately above in the atmosphere will continue. Remote
sensing techniques offer considerable potential for rapid sur-
veillance of large ocean areas influenced by tropical and ex-
trtitropicul storms. Measurement of wave heights, energy
fluxes, surface water temperatures, etc., will be continued in
cooperation with the RFF.

Progress: Field tests of the instrumented buoys for the mixed
layer project near Puerto Rico have been made, and final
checkout of equipment and numerical models for data
analyses are Hearing completion. Excellent results have been
obtained from initial wind/wave tank tests utilizing hydrogen
bubbles near the surface as water movement tracers. Radia-
lion measurements at several water depths have proven
satisfactory in tests near Bimini, ns have remote sensing of
the sea surface using the RFF aircraft as platforms,

SUPPORTED BY    U.S. Dept. of Commerce - N.O.A.A.

8.0066,     INVESTIGATION    OF   SATELLITE   OBSERVED
TYPHOON-HURRICANE     CLOUD     CLUSTERS     AND
FLOW FEATURES

\VM. GRAY, Colorado State University, School of Engineering,
ran Collins, Colorado 80521 (263211 162)

Technical objective: To develop better understanding of the
tropical synoptic and meso-scale cloud clusters that are as-
sociated with tropical cyclones.

Approach; The approach will be similar to that already em-
ployed by C,S.U, in their study of tropical mcso-scale cloud
clusters not associated with tropical storms. Storms will be
stratified by intensity, stage of development, movement, etc.
Groups of storms will then be studied using satellite picture
data in conjunction with rawinsonde data. The compositing
technique again will be employed, and the study will concen-
trate on the Carribean and Western North Pacific regions
where the rawinsonde data are most plentiful.

SUPPORTED BY    U.S. Dept, of Commerce - N.O.A.A.

8.0067,     STUDIES   OF  CUMULUS   HEATING   AND   THE
CISK MECHANISM

W.M. GRAY, Colorado State University, School of Engineering,
Fort Collins, Colorado 80521

The objective of this research is fundamental knowledge by
means of observational and modeling studies on the dynamics
of cumulus convection, with particular emphasis on the rela-
tion of cumulus convection to the (a) general circulation, (b)
the tropical cloud cluster, (c) severe weather, (d) the hur-
ricane's eye wall, and (e) the CISK idea of boundary layer
frictional forcing. Most of this research will be directed
towards answering the dynamic questions required for the
successful planning and carrying out of the GATE program
in 1974, and to a number of the physical problems con-
cerned with cumulus convection in the general circulation
which will be encountered in later GARP research.

SUPPORTED BY    U.S. Natl. Science Foundation

8.0068,     HURRICANE SPAWNED TORNADOES

DJ. NOVLAN, Colorado State University, School of Engineer-
ing, Fort Collins, Colorado 80521

Abstract: An updated climatology of hurricane tornadoes is
presented from information gathered for U.S. cases from
1948-72 and typhoon induced tornadoes over Japan from
1950-71. The paper presents a qualitative tornado genesis
model which attempts to demonstrate the crucial importance
of large low level vertical wind shear in the genesis
mechanism, A forecasting guide is also given, The most im-
portant difference between storms which produce tornadoes
and those which do not is a very large increase of the vertical
shear of the horizontal wind between the surface and 4-5
thousand feet. This averages about 40 knots for the tornado
eases, but i.s much less in the cases which do not produce
tornadoes.

Pub. May 73: 64p., NTIS No. COM-73-11296/3: PC S5.00 MF

$1.45.
SUPPORTED BY    U.S. Dept. of Commerce - N.O.A.A.

8.0069,     THE   STRUCTURE   AND   DYNAMICS   OF   THE
HURRICANE'S INNER CORE REGION

DJ. SHEA, Colorado State University, School of Engineering,
Fort Collins, Colorado 80521

Abstract: Observational information from approximately 100
flight missions (533 radial legs) flown into twenty-one hur-
ricanes on forty-one storm days over a thirteen year period
by aircraft of the NOAA's Research Flight Facility is used to
present a unified view of the structure, dynamics, and varia-
bility of the hurricane's inner core region. Most flight mis-
sions were made between the 900 and 500 Mb levels. Utiliz-
ing this information, <i steady state schematic model of the
mean flow conditions in the hurricane's inner core region is
presented. The variability of the inner core meteorological
parameters of wind speed, radius of maximum wind, inner
radar radius and equivalent potential temperature is
discussed. Wind-pressure acceleration balance information is
shown. An estimate of the effect water motion hus on the
Doppler measured winds is made.

Pub. Apr. 72: I44p,, NTIS No, COM-72-10683: PC $3.00 MF
$0.95.

SUPPORTED BY    U.S. Dept. of Commerce - N.O.A.A.

8.0070,     STATISTICAL    PREDICTION   OF   HURRICANE
STORM SURGE - SOME MATHEMATICAL CONCEPTS
RELATED   TO   STOCHASTIC   SPECTRUM   ANALYSIS
(ABBREV)

C.Y. YANG, Univ. of Delaware, School of Marine Science,
Newark, Delaware 18711

Abstract: The document contains 3 papers that discuss the pre-
diction and spectrum analysis of ocean waves in order to be
of use in coastal protection projects.

Pub. 1972: 72p, NTIS No. AD-746 173: Reprint.
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